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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method, in which the influence of temperature and humidity is 
compensated in a gas phase and a liquid phase and in which acetaldehyde is measured with high 
accuracy, by a method where the acetaldehyde is used as a material to be detected, a matrix 
polymerized membrane having a matrix in the shape of the substance to be detected is used as a 
measuring element and a polymerized membrane, which does not have matrix in a shape of the material 
to be detected is used as a reference element. 

SOLUTION: In this method, acetaldehyde in the gas phase or the liquid phase is measured, a 
combination of the measuring element which is composed of the matrix polymerized membrane, having 
the matrix in the shape of the acetaldehyde and the reference element which is composed of a 
nonmatrix polymerized membrane is substantially the same comspotion as the matrix polymerized 
membrane, except that it does not have the matrix in the shape of the acetaldehyde is used as an 
acetaldehyde measuring means. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the measuring method of the acetaldehyde characterized by to use combination with the 
component for reference which serves as said mold polymerization film from the non-mold 
polymerization film of the same presentation substantially as an acetaldehyde measurement means 
except not having mold of the component for measurement which consists of mold polymerization film 
which has the mold of the configuration of an acetaldehyde in the approach of measuring the 
acetaldehyde in a gaseous phase or the liquid phase, and the configuration of an acetaldehyde. 
[Claim 2] It is the measuring method of the acetaldehyde of claim 1 with which the non-mold 
polymerization film which does not have the mold of the configuration of the mold polymerization film 
which has the mold of the configuration of this acetaldehyde, and this acetaldehyde is formed in a part 
of quartz-resonator front face [ at least ] which has the same property substantially preferably. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention is simple only in the acetaldehyde which the effect of temperature 
and humidity is compensated and is the quality of a detection object, without being influenced of the 
other matter in a measurement ambient atmosphere — it is the measuring method of the acetaldehyde 
which can be measured promptly and continuously. 
[0002] 

[Description of the Prior Art] Conventionally, the simpler detector tube method to the monitor of the 
work environment in a site is also mainly used for high sensitivity analysis of the acetaldehyde in a gas 
and a solution for chromatography again. Analysis of the acetaldehyde matter in chromatography has 
complicated actuation, and the skilled engineer has performed it in order to require time amount. On the 
other hand, although the detector tube method using the color reaction of a color reagent has been 
used, in case it is easy to be influenced of an interfering substance and an operating personnel views 
discoloration, it is easy to produce an error as a simple detecting method which can be enforced on the 
spot. Furthermore, the measuring equipment of dedication needed to be arranged with measurement in a 
gas or a solution, respectively. Moreover, it was difficult for the measuring method by the quartz 
resonator using the well-known existing bimolecular membrane to also measure only object gas, and it 
had the problem of measuring to what the physicochemical property of the gas resembled. Furthermore, 
it was easy to be influenced of temperature and humidity, and there was no measurement which 
performed the compensation. In recent years, the matter with separation and the configuration mold of a 
molecule to adsorb is reported by using what a physicochemical property and the molecular structure 
resembled as raw material which dissociates and adsorbs. Although this makes the polymerization film 
with the mold which copied the configuration of the target matter by carrying out the radical 
polymerization of the cross linking agent to a monomer under the target matter coexistence form, having 
used as support for chromatographs was common. 
[0003] 

[Problem(s) to be Solved by the Invention] Then, this invention makes it that technical problem to offer 
the approach of compensating the effect of temperature and humidity and measuring an acetaldehyde 
with high degree of accuracy in a gaseous phase and the liquid phase by making an acetaldehyde into 
the quality of a detection object, using as the component for measurement the mold polymerization film 
which has the mold of the configuration of this quality of a detection object, and using the 
polymerization film without mold of the configuration of the quality of a detection object as a component 
for reference. 
[0004] 

[Means for Solving the Problem] this invention persons came to complete this invention, as a result of 
repeating research wholeheartedly that said technical problem should be solved. That is, the measuring 
method of the acetaldehyde characterized by to use combination with the component for reference 
which serves as said mold polymerization film from the non-mold polymerization film of the same 
presentation substantially as an acetaldehyde measurement means is offered except not having mold of 
the component for measurement which consists of mold polymerization film which has the mold of the 



configuration of an acetaldehyde in the approach of measuring the acetaldehyde in a gaseous phase or 

the liquid phase, and the configuration of an acetaldehyde according to this invention. 

[0005] 

[Embodiment of the Invention] In this invention, combination with the component for reference which 
serves as said mold polymerization film from the polymerization film of the same presentation 
substantially is used except not having the configuration of the mold of the component for measurement 
which consists of mold polymerization film which has the mold of the configuration of an acetaldehyde 
as a means for measuring the acetaldehyde as quality of a detection object in the liquid phase or a 
gaseous phase, and the configuration of an acetaldehyde. Said mold polymerization film consists of 
insoluble polymerization film which has the mold corresponding to the molecular shape of an 
acetaldehyde. In order to manufacture this mold polymerization film, the monomer mixed solution 
containing a vinyl monomer and its cross linking agent is made, an acetaldehyde is dissolved in this 
solution, a polymerization initiator is added further, this is fabricated in the shape of liquid membrane, 
and carries out a heating polymerization, and it considers as the insoluble polymerization film. Next, this 
polymerization film is repeated underwater, is washed and elution clearance of the acetaldehyde is 
carried out Thus, the polymerization film obtained has the mold of the configuration of an acetaldehyde 
on the front face. On the other hand, the same non-mold polymerization film of a presentation can be 
substantially manufactured similarly in the manufacture approach of said insoluble polymerization film 
except not dissolving an acetaldehyde in a monomer mixed solution except not having mold of the 
configuration of said acetaldehyde. 

[0006] As said vinyl monomer, although various kinds of conventionally well-known vinyl monomers 
which have one vinyl group are used, alkyl methacrylate ester, such as a methyl methacrylate, is used 
preferably, in this case — as that alkyl group — carbon numbers 1-6 — the alkyl group of 1-3 is used 
preferably. As said cross linking agent, various, conventionally well-known divinyl compounds with two 
vinyl groups are used. Ethylene glycol dimethacrylate, a divinylbenzene, etc. are used as such a divinyl 
compound. It is desirable to use said vinyl compound and a compound of the same family as this divinyl 
compound. 1-12 mols per one mol of vinyl monomers of operating rates of a cross linking agent are 1-2 
mols in rate preferably. 

[0007] As said polymerization initiator, organic peroxide, such as a thing of the common use used for 
vinyl polymerization, usual, lauroyl peroxide, a benzoyl peroxide, and cumene hydronalium peroxide, and 
azo compounds, such as 2 and 2-azobisisobutyronitril, are used, the operating rate of this polymerization 
initiator — per vinyl monomer 100 weight section — usually — 5-30 weight section — 8-20 weight 
section comes out comparatively preferably, said amount of the acetaldehyde used — per vinyl 
monomer 100 weight section and 4-40 weight section — 5-10 weight section comes out 
comparatively preferably. 

[0008] In manufacture of the mold polymerization film of this invention, although polymerization of the 
mixed solution containing said each component is held and carried out to a filmy body, a polymerization 
solvent can be used in this case, the easy thing of the evaporation clearance as such a polymerization 
solvent, for example, the thing of 50-1 10 degrees C of boiling points, — chloroform is used preferably. 
[0009] The polymerization film of the desirable mold and the non-mold which are used by this invention 
consists of a methyl methacrylate and ethylene glycol dimethacrylate, and 0.5-12 mols per one mol of 
methyl methacrylates of rates of this ethylene glycol dimethacrylate are the 1-2-mol insoluble 
polymerization film which comes out comparatively and consists of a polymer of a certain monomer 
mixture preferably. 

[0010] Although the polymerization film (only henceforth the polymerization film) of the mold of this 
invention and non-mold can be used as a component by independent [ its ], on a base material, adhesion 
support is carried out and it is usually used. When using the polymerization film independently, 1-100 
micrometers of the thickness are 10-30 micrometers preferably. Especially the configuration cannot be 
restrained but can be a configuration of arbitration, such as the shape of a circle configuration and a 
polygon. The magnitude is suitably selected according to the measurement ambient atmosphere etc. 



When carrying out adhesion support and using the polymerization film on a base material, 0.01-10 
micrometers of thickness of the polymerization film are 0.01-0.1 micrometers preferably. What is formed 
from various kinds of solid-states, such as plastics, glass, ceramics, and a metal, as a base material is 
used. In this invention, especially the configuration of a base cannot be restrained but can be various 
kinds of configurations, such as the shape of the shape of the shape of the shape of a board, and a 
sphere, a pellet type, cylindrical, and a hollow object, and a honeycomb object. The magnitude is suitably 
selected according to a measurement ambient atmosphere etc. 

[0011] The mold polymerization film by this invention catches selectively only the acetaldehyde 
contained in the liquid phase or a gaseous phase, it is itself, or where adhesion support is carried out, it 
can use it for a base as a component for acetaldehyde measurement. And that concentration change 
can be known by measuring the amount of acetaldehydes caught by this component by being able to 
know the acetaldehyde concentration in that liquid phase or a gaseous phase, and performing that 
measurement continuously. The mass of the acetaldehyde caught by the mold polymerization film can be 
measured by the conventionally well-known physical method and the conventionally well-known 
chemical approach for carrying out the quantum of the acetaldehyde. 

[0012] In this invention, said polymerization film has at least the thing desirable to one side or both sides 
for example, on the front face of a quartz resonator to do for adhesion support in part. The quartz 
resonator which has such polymerization film on a front face has the property of changing the oscillation 
frequency according to the mass of the caught acetaldehyde, when the polymerization film catches an 
acetaldehyde. Therefore, the acetaldehyde concentration in a gas and a liquid and its change can be 
continuously measured by measuring the oscillation frequency as an output signal, using the quartz 
resonator which has the polymerization film as a component for acetaldehyde measurement. In this case, 
except having used the non-mold polymerization film which does not have the mold of the configuration 
of an acetaldehyde, by using similarly the quartz resonator which was produced similarly and which has 
the polymerization film of the same presentation on a front face substantially as a component for 
reference, the effect of the temperature in a measurement ambient atmosphere, humidity, etc. can be 
compensated, and the concentration of only an acetaldehyde and concentration change can be 
measured promptly simple. In addition, as a quartz resonator used for the quartz resonator and the 
component for reference which are used for the component for measurement used above, what has the 
same property substantially preferably is used. 
[0013] 

[Example] Next, an example explains this invention to a detail further. 

[0014] 0.5ml of monomers with example 1 vinyl group, i.e., methyl methacrylate, and cross linking agent, 
i.e., ethylene glycol dimethacrylate, 10ml and chloroform 1ml are mixed, and a monomer mixed solution is 
prepared. Acetaldehyde 0.2ml was dissolved in this monomer mixed solution, 50mg of lauroyl peroxide 
was further added as a polymerization initiator, and the constant rate was dropped on the quartz 
resonator. This was heated at 90 degrees C in glass tube oven for 5 hours. After the polymerization 
reaction, it washed 5 times or more in pure water, and elution clearance of the acetaldehyde was carried 
out from said complex. In this way, a quartz resonator is used as a base material and the component A 
for measurement covered with the polymer film which has the mold of the configuration of an 
acetaldehyde on the front face is obtained. Next, except not using an acetaldehyde, same actuation is 
performed and the component B for reference covered with the polymer film without mold of the 
configuration of an acetaldehyde is obtained. And concentration detection / discernment capacity trial 
of an acetaldehyde was performed using said produced measurement component A. That is, it was 
dropped into the eel which put in the phosphate buffer solution with a volume of 20ml which installed 
the quartz resonator which covered the mold polymerization film for a concentration [ of 0.2ml ] / 10ml 
acetaldehyde, and the acetone, respectively, and the acetaldehyde calculated the amount which stuck to 
the mold polymerization film from the frequency variation of the quartz resonator at the time of carrying 
out natural diffusion with constant temperature. Although the component A for measurement prepared 
here has the mold to an acetaldehyde and an acetaldehyde is adsorbed selectively, in order to raise the 



accuracy of measurement, it is necessary to except the effect of matter other than an acetaldehyde, 
and the effect of temperature. The frequency variation of the component A for measurement in this 
case serves as a carrier beam output in the effect of an acetaldehyde and temperature, and the effect 
of the acetaldehyde in the reference component B covered with the polymer film without mold of an 
acetaldehyde configuration from there can calculate the amount of adsorption of only the adsorbate 
which suited mold by deducting the frequency variation of a carrier beam condition only in the effect of 
temperature, without winning popularity. The relation between the addition of each solution and 
frequency variation is shown in drawing 1 . Even if it adds what the molecular structure resembled from 
this drawing, it turns out that that effect does not appear but only the concentration of an acetaldehyde 
can be detected. 

[0015] 0.05ml of monomers with example 2 vinyl group, i.e., methyl methacrylate, and cross linking agent, 
i.e., ethylene glycol dimethacrylate, 1.37ml and chloroform 2.5ml are mixed, and a monomer mixed 
solution is prepared. Acetaldehyde 0.01 ml is dissolved in this monomer mixed solution, 10mg of lauroyl 
peroxide is further added as a polymerization initiator, and the ultraviolet rays which trickle a constant 
rate on a quartz resonator and which make the light source 1.0kW high power high-pressure mercury- 
vapor lamp at this are left after an exposure for 10 minutes overnight. After a polymerization reaction, it 
washes 5 times or more in pure water, and elution clearance of the acetaldehyde is carried out from said 
complex. A quartz resonator is used as a base material by this approach, and the component A-2 for 
measurement which consists of polymer film which has the mold of the configuration of an acetaldehyde 
on that front face is obtained. Next, except not using an acetaldehyde, same actuation is performed and 
the component B-2 for reference covered with the polymer film without mold of the configuration of an 
acetaldehyde is obtained. And the gas concentration detection discernment capacity trial was performed 
using said produced measurement component B-2. That is, the amount of acetaldehydes which stuck to 
the polymerization film which has the mold of the configuration of an acetaldehyde from the frequency 
variation of the component A-2 for quartz-resonator measurement when passing what carried out the 
natural evaporation of a 0.1ml acetaldehyde, an acetone, chloroform, and the trichloroethylene with 
impregnation constant temperature into the synthetic air air current by flow rate 200 ml/min, 
respectively in the eel which installed the quartz resonator was calculated. Although the component A-2 
prepared here has the mold to an acetaldehyde and an acetaldehyde is adsorbed selectively, in order to 
raise the accuracy of measurement, it is necessary to except the effect of matter other than an 
acetaldehyde, and the effect of temperature and humidity. The frequency variation of the component A- 
2 for measurement in this case It is the output which received the effect of matter other than an 
acetaldehyde and an acetaldehyde, and the effect of temperature and humidity. The ** which the effect 
of aceto ARUTEHIDO in the reference component B-2 covered with the polymer film without mold of an 
acetaldehyde configuration does not receive from there, It becomes possible by deducting the frequency 
variation of a carrier beam condition only for the effect of matter other than an acetaldehyde, or the 
effect of temperature and humidity to calculate the amount of adsorption of only an acetaldehyde. 
[0016] 

[Effect of the Invention] According to the approach of this invention, the concentration of the 
acetaldehyde in a gaseous phase and the liquid phase and concentration change can be measured 
continuously. While using the crystal oscillator which has the mold polymerization film of the 
configuration of an acetaldehyde on a front face as a component for measurement, except not having 
mold of the configuration of an acetaldehyde, by using said mold polymerization film and the crystal 
oscillator which has the non-mold polymerization film of the same presentation on a front face 
substantially as a component for reference, the effect of temperature, humidity, etc. can be 
compensated especially with this invention, and acetaldehyde concentration can be measured by about 
0.1 ppm high sensitivity by it. This invention contributes to the improvement in the laborsaving in 
acetaldehyde analysis, and analysis precision, reduction of analysis cost, etc. greatly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the difference of the acetaldehyde in the inside of a solution, and the frequency 
variation of the component for measurement and **** for reference to an acetone addition. 
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200ml/mi nt. ^3g«Sl3S£*l=aA-^SS 



UlclRJiL-fcT-t: KTyUffc Kg£##>fc„ CC"Cfi|g 
Lfc^A-2lt, 7-trhT;uf t Kl:^t*SI*» 

<0«'l3£mffi^Sto?)(cl*, 7-bh7Aft KlimoMK 

^#<DS"i3£fflm : ?-A-2rossista:<baii, r-trhTvu 

#^ : F-B-2|=fc(+^7'-b t-7;u^t KWfJSliglf 
-Tic, T-b h7iPft Kmtt<DBjSfrofJS*>;g&, 9£ 
ro|$S<Oi>f^gltfc*S§cO®jffii8t^<bg*g LSK C t 

tilt, rb hr;uf t K/=H-<z>i»5iM£3K«>-&c<t 

[oo 1 6] 

femm^t txmi^ztt tic* r-b hT-yuft kop 
c t&nt.o>tmmm&m z m m i= &7ks£it^ £ #si 
fcusu-cr-b h7^ft Kaa* o. 1 P pmgjgos 

[BBa>ffiJiL4:KW] 

[@ 1 ] jSjSE+UCDT'-b hTvUf fc h\ 7b h>;S*DM 

ic^-r-san^ffl^t^fflm^oiaasftaubMos-e 
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